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Article Info Abstract

Osteoarthritis (OA) is a degenerative disease that often occurs, both in
Indonesia and abroad. OA is characterized by progressive destruction of
joint cartilage and causes structural changes in the joints. OA disease from
grades 1 to 4 has symptoms that are usually difficult for the sufferer's life.
One of these symptoms is joint pain, but reducing pain intensity, especially
OA grades 1 to 3, it can be done with exercise. The use of this exercise is an
Isometric quadriceps; Pain isometric quadriceps exercise. The design of this study used a quasi-
Intensity; Osteoarthritis experimental design with a pre-post test control group design with a sample
knee of 40 respondents who met the inclusion and exclusion criteria, namely
patients with knee osteoarthritis, stage II, and III who underwent the initial
rehabilitation program. Based on the results of data processing using the
Wilcoxon test in the control group, the p-value = 0.01 < 0.05, while in the
intervention group the p-value = 0.00 < 0.05. From these results, it can be
concluded that isometric quadricep exercise is effective in reducing pain
intensity in osteoarthritis genu grades 1 to 3. So isometric quadricep
exercise can be recommended as an independent therapy in reducing knee
osteoarthritis pain intensity.
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INTRODUCTION In the 15-24 year age range, the prevalence

rate is only around 1.3%, in the 24-35 year

Based on data from the World Health
Organization (WHO) in 2016,
osteoarthritis is the most common
musculoskeletal disease, with a prevalence
of knee osteoarthritis reaching 3.8% and
hip by 0.85% globally (WHO, 2016).
Meanwhile in Indonesia, based on the
results of the 2018 Riskesdas, it shows that
the prevalence of the joint disease is
around 7.3% and osteoarthritis is the most
common joint disease. This disease is
commonly associated with increasing age,
or what is known as a degenerative disease.
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age range it is around 3.1%, and the
prevalence has doubled in the 35-44 year
age range which is 6.3%.1

Osteoarthritis (OA) comes from the Greek
words osteon meaning bone, arthro
meaning joint, and itis meaning
inflammation. Osteoarthritis is a joint
disorder characterized by progressive
degeneration of articular cartilage,
resulting in loss of joint space and the
appearance of new bone.2
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Osteoarthritis is most common, especially
in the adult and elderly age groups. Almost
all people over the age of 70 experience
symptoms of osteoarthritis, with varying
degrees of pain. Before the age of 55 years,
the ratio of osteoarthritis in men and
women is comparable, but at the age of
over 55 years, it is more in women. Old age
is the last period in the human life span. Old
age is marked by several changes, both
physically, psychologically, and socially,
where these changes will affect the physical
and mental conditions of the elderly. Old
age is a risk factor for osteoarthritis. Other
risk factors include a family history of
osteoarthritis, being overweight, work that
requires squatting or kneeling for more
than 1 hour per day. Lifting goods, climbing
stairs, or walking long distances are also
risks.3

Osteoarthritis has symptoms that are
usually difficult for the sufferer's life. These
symptoms include recurrent pain or
tenderness in the joints, stiffness, limited
range of motion, crackling sounds
(crepitus), swelling in the joints (swelling
in a joint), quadriceps muscle weakness,
and muscle atrophy around the knee joint,
knee joint instability.# Pain is the biggest
main symptom in joints that experience
osteoarthritis. Pain is caused after doing
activities with the use of joints and pain can
be alleviated.> Patients with osteoarthritis
pain will experience joint and muscle
dysfunction so they will experience limited
movement, decreased strength, and muscle
balance. Approximately 18% experience
difficulties and limitations in activities, loss
of function, work capacity, and decreased
quality of life.6

Analgesic is the main therapy in pain
management. Unfortunately, one of the
biggest reasons for inappropriate pain
management is the lack of knowledge
about analgesic pharmacology. Although
pain management is through the use of
drugs, several  non-pharmacological
techniques can also help control pain such
as massage, exercise, relaxation and
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imagination, nerve stimulation with
transcutaneous electricity, use of hot and
cold compresses, therapeutic touch,
meditation, hypnosis, acupressure, and
TENS (Transcutaneous Electrical Nerve
Stimulation). These techniques are
generally safe, readily available, and can be
performed at home or in a care setting.”

Exercise is recommended for the elderly
with osteoarthritis with grades 1 to 3 to
strengthen muscle and joint mobility,
improve functional capacity, relieve pain
and stiffness, and prevent further
deformity. Therefore, the management of
the pain system should be a new target for
both pharmacological and non-
pharmacological interventions.® Physical
exercise therapy can provide benefits to
patients both directly and indirectly.
Isometric quadriceps exercise is another
form of elastic resistance that allows
people to perform different exercises to
increase strength, mobility, function, and
reduce joint pain.®

[sometric quadriceps exercise is an
exercise by contracting the muscles that
are carried out to see changes in increasing
muscle strength. This is due to changes in
muscle morphology, namely the greater the
muscle mass formed, the more
mitochondria will be produced. The effect
of strengthening exercises will increase the
dynamic strength of the muscles so that
muscle power increases. When muscle
power increases, endurance and balance
will also increase. Blood circulation will
increase due to vasodilation of blood
vessels. In addition, it will also improve
strength, size and prevent inflammation
and increase the flexibility of fat tissue
which can reduce pain.10

The American College of Rheumatology
explains that strengthening the femoral
quadriceps muscle in patients with
osteoarthritis of the knee can increase
muscle strength, reduce joint pain, and
reduce joint stiffness. In addition to this,
muscle strengthening is also a step that can
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speed up time to perform important
activities in daily life such as the ability to
walk. Muscle strengthening is an effective
therapy in reducing pain and increasing
functional ability in patients with mild to
moderate knee osteoarthritis.11-13

Kendal 1 Health Center is one of the health
centers in the Kendal area with quite a lot
of osteoarthritis patients with the number
of osteoarthritis patients in the last 3
months in March 2021 was 43 patients.
Based on observations and interviews from
4 patients in the outpatient clinic and
orthopedic rehabilitation room in patients
diagnosed with knee osteoarthritis grade
K/L II, all patients underwent a physical
examination and then were given
pharmacological therapy in the form of
analgesic drugs and supplements. From
this preliminary study, the authors
assessed the need to apply isometric
quadriceps exercise therapy as a
strengthening of the quadriceps muscle
because based on the results of the latest
research by.13 it has proven to be very
effective in helping reduce pain intensity.

METHODS

This study uses a quasi-experimental
research design or quasi-experimental
research. The research design used a pre-
post test control group design, which was
done by giving a pre-test before the
treatment was given and a post-test was
taken after the treatment was given, the
intervention group was given analgesics
and isometric quadriceps while the control
group was given primary therapy, namely
analgesics. . Sampling in this study by
probability sampling using a random
sampling technique. The population in the
study were all patients with knee
osteoarthritis in the Kendal 1 Public Health
Center with the criteria of the patient being
>50 years old, moderate pain 4-7, knee
flexion angle > 900, and patients with a
medical diagnosis of OA grade Il or III (K/L
scale). . The sample used in this study was
40 respondents consisting of an
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experimental group of 20 respondents and
a control group of 20 respondents, this
study was conducted on 2 July - 26
November 2021. Univariate and bivariate
analysis data using the Wilcoxon test.

The flow of this intervention is to select
patients according to inclusion and
exclusion criteria, explain the purpose and
benefits of the procedure, ask for consent
and sign informed consent, measure the
initial pain scale before exercising, warm
up by walking around the place that has
been provided for 10 minutes, then sitting
with a 900 tutu flexion angle while
straightening the OA genu leg for 10
seconds and measuring the pain scale after
the procedure, and evaluating on the 36th
day of the intervention. Collecting data in
this intervention by measuring and
interviewing respondents related to name,
age, gender, Body Mass Index (BMI), and
occupation, while data assessing pain
intensity before and after therapy using the
Numeric Rating Scale (NRS) instrument.

RESULTS

The results of the univariate analysis
provide an overview of the distribution of
participants according to participant
characteristics (Gender, Age, and Body
Mass Index) and the evaluation results in
the provision of isometric quadriceps
exercise (pain scale).

Gender Characteristics

Table 1
Distribution of Characteristics by Gender
Intervention (N=20) and Control (N=20) groups
Indicators f %
Jeni Gender of
Control group

Man 3 15
Woman 17 85
Gender of
Intervention group
Man 4 20
Woman 16 80

Based on table 1 above, it can be concluded
that the frequency of gender in the control
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group is mostly female, with as many as 17
(85%) respondents with knee
osteoarthritis. While the frequency of
gender in the intervention group was
mostly female, as many as 16 (80%)
respondents.

Characteristics of Age and Body Mass
Index

Table 2
Distribution of Characteristics of Participants by
Age, and Body Mass Index (N=40)

. Group
Indicators :
Intervention Control
Age 61,55+1,317 61,70+1,525
Body mass 30,30+1,630 30,25+1,616
Index

Based on table 2 shows the average age of
the control group respondents in this study
was 61.7 years with a standard deviation of
+1.525. Then from the interval estimation
results, it is known that 95% of
respondents have an age range of 60.99
years to 62.41 years. Meanwhile, the
intervention group was 61.55 years old
with SD: +1.317. Then from the interval
estimation results, it is known that 95% of
respondents have an age range of 60.93
years to 62.17 years. Then for the BMI of
respondents in the control group, the
average BMI is 30.25 with SD: +1.616. Then
it can be seen from the results of the
interval estimation that 95% of the
participants are in the range of BMI 29.49
to 31.01. Meanwhile, the intervention
group has a mean BMI of 30.30 with SD:
+1.630. Then it can be seen from the results
of the interval estimation that 95% of
participants are in the BMI range of 29.54
to 31.06.

Results of Isometric Quadriceps
Exercise Before and After Intervention
in the Intervention and Control Group

Based on the results of table 3 in the control
group, it can be concluded that the average
pain scale before and after being given
primary intervention the first week to
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week 12 is 5.00 with an SD value: 2.693 and
p-value: 0.01. While the average pain scale
intervention group before and after the
isometric quadriceps exercise in weeks 1 to
12 was 5.00 with an SD value: of 9.811 and
p-value: 0.00.

Table 3
The effect of quadriceps exercise in reducing pain
in the control group (N=20)

. Group
Indicators ;
Intervention Control
Pain level before 5,25+0,444 5,5+0,513
intervention
Pain level after 0,90+0,308 4,75+0,716

intervention

P 0,000* 0,010*

* Wilcoxon test
DISCUSSION

In the provision of isometric quadriceps
exercise therapy for 12 weeks where every
week for 3 days (Monday, Wednesday, and
Friday) and 3 times a day (morning,
afternoon, and evening) with each period
of 10 minutes 10 seconds. In carrying out
the implementation, respondents are
required to warm up first for 10 minutes by
walking around the exercise area.
Immediately discontinued if knee pain
appears with a pain scale (> 6) or other
responses that worsen the respondent's
condition. Second, participants were asked
to sit in a chair by bending their knees at an
angle of 900, then straightening their legs
fully for 10 seconds.

Characteristics of Respondents

The results of the primary intervention and
the application of quadriceps exercise with
isometric quadriceps exercise in the
control and intervention groups showed
that most of them had an average age of 60-
65 years. In this age range, participants
experienced knee joint disorders in the
form of osteoarthritis. A study links the
aging process with disorders of knee joint
osteoarthritis. Aging is associated with
susceptibility to chronic diseases, including
knee joint disorders such as osteoarthritis
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and osteoporosis.1#15 Osteoarthritis can
occur during menopause, namely the age of
45-49 years 16, then 59% occur at the age of
55-74 years and 31% occur over the age of
75 years.17

The aging process is a normal thing. Aging
results in a progressive loss of
physiological integrity, resulting in
impaired function and decreased adaptive
capacity to stress. In addition, aging also
increases exposure to the environment.18
Older age is also associated with the
development of osteoarthritis due to
biological changes such as decreased
synovial fluid secretion over time.1® Then
increasing age is associated with cellular
aging which plays a role in cell
inflammation in the incidence of
osteoarthritis.12

Most of the respondents in the control
group were women, as many as 17 people
(85%) while in the intervention group
there were 16 people (80%). This is the
same as the other study showed that where
most of the knee osteoarthritis participants
were 57 women (89.06%) and 7 men
(10.94%).1° This is also following the
incidence of osteoarthritis in the other
study that many as 685.9 per 1,000 for
women and 324.1 per 1,000 for men.> Then
the incidence of osteoarthritis increases
the surgical program of joint replacement,
either Total Knee Replacement (TKR) or
Total Hip Replacement (THR) more in
women over the age of 50 years and men
over the age of 60 years. This is also stated
by other research that women suffer from
knee osteoarthritis more than men.20
Women have twice the risk of knee injury
and osteoarthritis because women's hips
are wide, this causes the knees of the legs
to be wider and "0" shaped so that the joint
position is uneven, as well as less muscle
mass around the knees of women than
men. In addition, there are other factors,
namely, the menopause process in women
is faster than in men which has an impact
on the decrease in the hormone estrogen
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where the function of this hormone is to
give an effect of elasticity to the joints.

Respondents in the control group had a
Body Mass Index (BMI) above normal,
which had a mean BMI of 30.25 with a
standard deviation of +1, 616, while the
intervention group had a mean of 30.30
with an SD of +1, 630. will have a high effect
or impact on the occurrence of
osteoarthritis. The results of this study are
supported by other research who states
that both male and female sexes have the
opportunity to have an excessive BMI,
because men  experience  visceral
(abdominal) obesity while women can
contribute to increased fat which is
supported by modern times, namely a bad
lifestyle that can affect the increase in
BMI.21

Effect of Isometric Quadriceps Exercise
on Knee Osteoarthritis Pain Intensity

The results of the primary intervention on
20 respondents in the control group
showed an effect with a P-value of 0.010.
While the results of the isometric
quadriceps exercise in the intervention
group showed a significant effect with a p-
value of 0.000. This shows that the
application of isometric quadriceps
exercise for 12 weeks is effective in
reducing pain intensity in patients with
knee osteoarthritis. This is following
several previous studies that the
application of isometric quadriceps
exercise for 2 months is effective in
reducing the intensity of knee
osteoarthritis pain with a p-value =
0.001.%22 Likewise, research on the effect of
quadriceps exercise on pain intensity in
knee osteoarthritis patients for 2 weeks
decreased significantly (p = 0.002, 0.05)
and was more effective in increasing daily
activities.13

The existence of quadriceps muscle
exercise is effective in reducing the
intensity of knee osteoarthritis pain with a
p-value of 0.000. These muscle
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strengthening exercises can be done as a
patient's routine and alternative therapy in
reducing the pain intensity of grade I, I, III
(K/L) knee osteoarthritis from mild to
moderate pain. This is in line with research
conducted by other research who said that
isometric quadriceps exercise was very
significant (p = 0.001) in reducing knee
osteoarthritis pain and improving joint
elasticity.23 Wherewith the exercise of the
hamstring and quadriceps muscles it will
reduce other problems such as impaired
muscle flexibility, joint stability, muscle
wasting which further worsens the
condition and increases pain.

Because no cure has been found for
osteoarthritis except  surgery, its
management focuses on how to reduce
symptoms such as relieving pain,
increasing joint tasks is the main goal in
providing nursing care.* Osteoarthritis
also causes a decrease in knee joint
stability due to impaired quadriceps
muscle strength, pain, and altered joint
structure.24 To maintain joint function and
reduce knee instability, the hamstring
muscles must be activated so that
compensation occurs. Thus, nursing
actions are often recommended to reduce
pain and increase mobility. So exercise
movements must be done regularly to
prevent muscle atrophy. A regular and
measured exercise program is
recommended for osteoarthritis patients.
Type of exercise therapy with a focus on
muscle strengthening and stretching
exercises (flexibility). Several muscle
groups that function to control the
movement and stability of the knee are the
quadriceps muscles in the front and the
Hamstrings muscles in the back.2>

CONCLUSION

The characteristics in this study that can
affect the occurrence of the osteoarthritis
process are gender, age, and BMI. The
isometric quadriceps exercise is effective in
reducing pain intensity in patients with
knee osteoarthritis grades I, 11, and III from
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mild to moderate pain. With this exercise,
there is an increase in the synthesis of
proteoglycans which will increase the
formation of the bone matrix and attract
cations so that there is an increase in
osmolality in the joint cartilage. This makes
the joint surface slippery and the joint easy
to move so that pain is reduced. In addition,
the exercise can also improve the daily
activities that become the routine of the
participants. During the implementation of
the isometric quadriceps exercise, there
were no adverse side effects on the
participants, but it was proven effective in
reducing pain and drastically increasing
the participants' daily activities.
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